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FIG. I. ALL THE BIG 


HOW THE WINDOWS WERE BROKEN 
BY FRANK RICHARDS. 


An unusual sensation, even for New York 
City, was caused by the explosion of muni- 
tions in the harbor on July 3oth. The sensa- 
tion would have been much: greater if the ex- 
plosion had not occurred in the sleepiest hour 
ot the night so that there were comparatively 
few who heard it. The visible effects, how- 
ever, were widely distributed all over lower 
Manhattan and even as far uptown as the 
nineties. There was apparently only very slight 
damage done anywhere except in the breaking 
of glass, but for that item alone the estimate 
of one million dollars loss is quite generally 
accepted. 


They 


WINDOWS BROKEN. 


As there were few missiles flying there was 
little occasion for serious fright, and the lesson 
of the occurrence is not as to the power of 
explosions, which we had no need of learning, 
but as to the weakness of glass, which also 
we might have known if we had thought a 
little about it. And I am not here suggesting 
that glass though so weak is not generally 
strong enough for its purpose. 

The windows broken were generally large 
store and office windows at the street level, 
and they were broken by a sudden and, as we 
shall see, only a slight unbalancing of the 
normal atmospheric pressures upon their outer 
and inner surfaces. Here follows a concrete 
illustration of the strength of a large window 
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to resist an excess of air pressure upon one 
side of it. 

If we have a plate of glass 8 ft. square, 
which is not large as store windows go, the 
computed area of it will be 9,216 square inches. 
If there were a pressure of I pound per square 
inch upon that whole surface it would equal 
more than 4% tons. A pressure of % pound 
would give more than 1 ton on the glass, and 
a pressure of 1 ounce per square inch would 
equal a total load of 576 Ibs. 

We have some idea of what pressure plates 
of glass will stand by seeing what precautions 
are required in transporting them. They are 
generally carried on edge, and when they are 
laid horizontal a flat bearing is provided cover- 
ed with bedquilts or other soft equalizing ma- 
terial, so that we know they will support little 
more than their own weight. Suppose a plate 
of glass 8 ft. square in a horizontal position 
and supported all around the edge, and then 
think of a man weighing 150 lb. stepping in 
on to the middle of it. The proposition is 
absurd, but then remember that a pressure of 
I ounce per square inch would equal the weight 
of more than three men. It is evidently much 
easier to realize what pressure a plate of glass 
will not stand than what it will stand. 

An increase of 1 lb. per square inch in at- 
mospheric pressure is indicated by a rise of 
2 inches in the mercury_column of a barometer. 
An increase of 1 ounce in air pressure is shown 
by a rise of % in. of mercury, while at- 
mospheric pressure changes indicated by % in. 
of mercury are of almost daily occurrence and 
changes of I in. or more are frequent when 
storms occur. 

Glass windows are of course exposed to all 
these atmospheric changes of pressure, but 
these take place slowly and they apply to both 
sides of the glass, so that the pressure upon 
one side of the glass normally balances that 
upon the other side. When the pressure upon 
one side of a large window becomes greater 
than that upon the other side, even to the 
amount of I ounce per square inch, we may 
say, as a general proposition, that the glass 
will surely break. 

This difference of pressure on the two sides 
of a window easily occurs in the case of an 
explosion in the neighborhood, as, for instance, 
in subway excavations, the explosion causing 
some fluctuation from the normal pressure and 
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the change occurring so suddenly that it cannot 
at once equally apply to both sides of the 
glass, and this is what happened in the New 
York harbor explosion on a large scale here 
under consideration. There was a great surge 
of air over a large area, so that more windows 
were broken than where small local explosions 
occur, but the action was of the same character. 

This window breaking operation, however, 
was not so simple as thus far suggested. The 


‘ windows were broken by sudden excess of air 


pressure, but they were not broken, as we 
might have expected, by an excess of pressure 
outside the windows. The broken windows 
tell an indisputable story to the contrary. They 
broke outwards and not inwards, leaving the 
piles of broken glass outside and not inside 
the windows. The windows were surely 
broken by air pressure, but it was the normal 
pressure of the air inside the window made 
suddenly effective by a reduction of pressure, 
or the creation of a partial vacuum, outside 
the window. 

It is not so easy to say how this partial 
vacuum outside the broken windows was pro- 
duced, and explanations differing somewhat 
in detail would be required for different locali- 
ties. Remembering from what has been said 
above how slight a vacuum is required to ex- 
plain the occurrences the accompanying crude 
sketch is submitted as applicable to one ob- 
served locality. 

We are assumed to be looking south through 
a narrow down-town north-and-south street 
with a high skyscraper on the east side and 
low buildings of the long ago on the west side. 
The location of the explosion was across the 
harbor and in a southwesterly direction. Large 
windows in the first story of the skyscraper 
were broken outward and we may assume that 
a rush of air over the low buildings and com- 
ing from the general direction of the ex- 
plosion curled upward for the moment against 
the face of the skyscraper and in the turn it 
quite naturally sucked in a little of the air in 
the street below, as indicated by the arrows, 
and, as is often known to occur in such cases, 
causing a slight diminution of pressure. 

In some other locations in the city the ex- 
planation here suggested would apparently not 
apply at all. Washington Market covers a 
square area with a street on each of its four 
sides and large windows close together all 
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around it. All of the windows on two sides 
of the building were broken and half of the 
windows on the other sides. Here there must 
have been a sudden reduction of pressure all 
around with no adjacént skyscrapers to cause 
the necessary eddies. We may assume a slight 
vertical undulatory movement of the entire 
body of air above the neighborhood accom- 
panied by slight momentary reductions of pres- 
sure. The entire body of air within the build- 
ing was free to act in all directions as there 
were no dividing walls or floors. 


It is most essential to an understanding of ° 


this entire occurrence to remember how slight 
a reduction of pressure was sufficient to do 
the damage. Where wholesale breaking of 
windows occurs without any flying missiles it 
is not necessary to assume any terrifying con- 
ditions. 





If two things are less than each other they 
are less than everything else. 
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SHANKING DRILL STEELS 


BY CHARLES C, PHELPS 


The methods employed in shanking and 
sharpening drill steels have been undergoing 
a decided change recently. This is due to the 
fact that hammer drills are now used to such 
a large extent. Every blacksmith has his 
own pet way of doing his work, but there are 
certain general principles and methods which, 
if followed, would produce much better re- 
sults. Less attention also is being paid to the 
shanking than to the sharpening, although 
shanking is almost equally important. 

Shanks on drill steels are of three general 
types—plain, collared and with lugs. Plain 
shanks are used principally with hammer 
drills, which employ an intermediate anvil 
block to transmit the force of the blow from 
the piston to the steel. There is little to be 
said about this type of shank except that it 
should be dressed up square, with correct di- 
mensions, and should receive the proper de- 
gree of temper to suit the conditions under 
which it is to operate. 

Correctly made and treated. shanks will re- 
sult in a lower maintenance cost for both 
steels and drills and will produce better drill- 
ing results, hence careful consideration of this 
matter will be amply repaid. 

Fig. 1 gives the correct dimensions for 
shanks for jackhamer and No. 26 Leyner-In- 
gersoll drill steels. Here the shank is hexa- 
gonal with a round collar. 

Figs. 2 and 3 give correct dimensions for 
No. 18 Leyner-Ingersoll shanks on 1% and 1% 
in. round steel respectively. Two lugs on the 
shank retain the steel in the chuck. It is ab- 
solutely necessary that the shanks should be 
made of the correct size. If the shank is too 
long, the power of the blow will be reduced, 
and if too short, the front head will be com- 
pelled to take part of the blow. The shank 
lengths specified on the illustrations provide 
for inevitable wear, but this should not be per- 
mitted to proceed too far. In the case of the 
No. 18 Leyner-Ingersoll shank, for instance, 
it is unsafe to use a steel after the length of 
the shank, from the lug to the end, has been 
reduced by wear from 3”/,, to 3°/,, in. The 
correct diameter of shank is of equal import- 
ance, as too loose a fit will permit side play. 
The same effect is produced by permitting the 
front chuck bushing to wear to too great an 
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extent before replacing. The striking face of 
a hammer-drill steel should be smooth and 
true. If this is overlooked, the piston will not 
strike the shank squarely and will soon start 
to chip. It is hardly necessary to refer to the 
injury that may be done to the interior of the 
drill by such chips of metal. The end of the 
shank may be trued by grinding on an emery 
wheel after hardening, or if this is not con- 
venient, it may be filed before hardening. The 
edge of the striking face, should also be bev- 
eled off, to prevent subsequent burring of the 
metal. In squaring the shank end it is not 
safe to depend on the eye unaided; the use of 
a small metal square is recommended. The 
end of the piston may also in time become 
worn somewhat concave. Should this occur, a 
square shank will tend to chip it, as in Fig. 4. 
The obvious remedy is to grind the piston off 
square should it become belled on the end. 

In the case of hollow steels for water-feed- 
ing drills, particular care must be taken to see 
that the hole is enlarged sufficiently to permit 


the entrance of the water tube without danger: 


of breaking the latter. The enlarged section 
must be central and must be carried for a suffi- 


cient distance. Fig. 13 illustrates a gage which 
is convenient for proving up the diameter and 
concentricity of the enlarged hole. 


COLLARS FORMED BY HAND 


The first operation in forming collars on 
jackhamer and No. 26 Leyner-Ingersoll steels 
is to heat the steel to a cherry-red (1,500 de- 
grees F.) for a distance of 5 in. from the end; 
then cool the end by immersing in water to a 
depth of 3 in. The remaining 2 in. of heated 
steel is then upset by bouncing on an iron 
plate. The shank is reheated to cherry-red, 
a center punch is driven into the end of the 
steel to enlarge the hole and prevent it from 
closing during forging. The steel is then 
placed between bottom and top collar swages 
shown in Figs. 15 and 17 and the collar is 
formed by hammering the latter, rotating the 
hexagonal steel between blows. 


After a third heating to cherry-red, the 
punch is again inserted and the shank is 
swaged with the shank swage, Fig. 19, until 
the gage, Fig. 14, will slide over the shank. 
After again heating as before, the shank end is 
marked with the aid of the shank gage, and is 
cut off as in Fig. 12, employing a chisel of the 
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type shown for the purpose. The shank end 
should be dressed up square and smooth with 
a file at this stage, unless this is to be done 
later by grinding. The shank is then ready 
for hardening. 


FORMING LUGS BY HAND 


The same general rules apply to the forma- 
tion of lugs on shanks for No. 18 Leyner-In- 
gersoll drill steels. There are a few differ- 
ences, however, as will be explained. The 
steel is heated to a cherry-red (1,500 degrees 
F.) for each operation. The first heat is for 
5 in., after which 3 in. of shank is cooled in 
water. The heated part is then upset. After 
the second heat the bottom.swage, Fig. 18, 
and the lug-side former, Fig. 20, are employed 
On the next heat the lug-diameter former, Fig. 
21, is struck with the hammer while the steel 
is held in the other part of the bottom swage. 
On the same heat the lug-side former is again 
applied. During these operations the hole is 
kept open with the center punch. On the next 
heat the top swage, Fig. 22, is applied on both 
sides of the lugs to finish the ends of the lugs 
and round up the shank. Fig. 16 shows the 
shank gage used with these steels. After re- 
heating, the steel is cut in the same manner 
as previously indicated, using the gage as a 
guide. The shank-end former, Fig. 23, insures 
the end being the correct diameter, with the 
hole central and of the correct size. It also 
helps to square up the end and round off the 
edges. After the sixth and final heat the shank 
should be hardened. 

If the steel was heated and collared in a 
shank-forming appliance in one operation, the 
result would be likely to develop a “cold shut,” 
as illustrated in Fig. 5. Here it is apparent 
that the hole tended to enlarge more rapidly in 
proportion to its size than the collar, leaving 
the metal folded down on itself. To obviate 
this condition, the steel is partly upset until 
it assumes the form shown in Fig. 6, in which 
the hole is considerably enlarged and the col- 
lar but slightly formed. The next operation is 
to form the steel down to its original section, 
as shown in Fig. 7. This leaves the hole al- 
most closed and the stock considerably upset 
at the point where the collar is to be formed. 
With the hole in this condition, it cannot en- 
large as in Fig. 7, but on the contrary, when 
the steel is placed in the machine and upset, 
the hole takes the form shown in Fig. 8. By 
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SHANKING DRILL STEELS. 


the use of the drifting pin the hole is formed 
as shown in Fig. 9. 

All dimensions are taken care of by the 
standard equipment. When a shank-forming 
appliance is used, a pin-puller which bolts on 
the side of the machine will be found of great 
assistance in removing the steel pins which it 
is necessary to insert in the hole of the steel 


during the several forming operations. The 
pins are removed from the steel by resting the 
end of the shank against the face of the pin- 
puller, clamping the pin by bringing down the 
small lever and forcing the pin out by throw- 
ing over the long lever. 
HARDEN SHANKS CAREFULLY TO AVOID BREAKAGE 
One of the most prolific sources of shank 
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breakage is improper hardening. Plunge- 
tempering is more rapid than draw tempering, 
and it is considered more practical in every 
way. It is recommended to heat the shank 
slowly and evenly to a cherry-red (1,500 de- 
gress F.) considerably beyond the collar or 
lugs; a total distance of 7 in. gives good re- 
sults. Collared steel should then be quenched 
in oil, which will impart a suitable degree of 
temper. Steel with lugs should first be dusted 
by throwing a small handful of powdered yel- 
low prussiate of potash on the shank and es- 
pecially around the lugs; this increzses the 
hardness of the metal on the surface and 
greatly improves its wearing qualities. The 
shank is then quenched in oil. 

Fish oil and lard oil are recommended for 
this purpose, and it is advisable to keep the 
oil cool, which can be done conveniently by 
placing the can of oil in cold water. Shanks 
should never be quenched in water for it 
makes the steel entirely too hard, which tends 
to cause fracture of the drill piston. On the 
other hand, should the heat treatment not be 
such as to give the shank sufficient hardness, 
the end will become upset and will in time cut 
off the water tube. 


PRECAUTIONS IN USING STEEL 


When drilling or when sharpening steels, 
care should be taken not to set them aside 
with the shank ends in the earth, as dirt or 
pebbles will enter the hole in the steel or 
lodge on the end, resulting in extra wear or 
perhaps even breaking a water tube. It is 
much safer to stand the steels with bit ends 
down or place them flat. The drill runners 
should always make sure that the shank end 
is clean before inserting a new steel in the 
chuck. 

The piston, chuck-bushing, chuck keys and 
other parts subject to wear should be inspected 
at regular intervals. The proverb of the stitch 
in time applies with full force to rock drills. 
Proper lubrication is a subject which princi- 
pally concerns the drill, and a drill properly 
lubricated will keep the shank and chuck in a 
sufficiently well-lubricated condition to keep 
down wear of these parts as much as possible. 
The blind starter, Fig. 10, is most useful for 
squaring the rock before starting . hole. If 
it were used to a greater extent for this pur- 
pose, it would eliminate subsequent delay and 
difficulty in many cases, for it is a well- 
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known fact that a hole can be started much 
quicker against a flat rock surface and the 
hole will be more likely to remain in line. 
With reduced rifling tendencies, there is less 
strain on the steel and chuck parts and less 
time wasted through having the drill hung up. 
“Tending chuck” with a bar is also reduced 
with its attendant injurious features. The re- 
duction of lost time in drilling is a factor not 
carefully watched in the average mine.—Eng. 


‘and Min. Journal. 





THE SAND BLAST IN THE MODERN 
FOUNDRY 


The following is a brief abstract of an 
elaborate and copiously illustrated article by 
H. Cole Estep in The Foundry, September, 
1916. 

A sand-blast installation is one of the ab- 
solute essentials of the modern foundry, com- 
ing close after the melting furnace and the 
cranes in importance. Introduced largely for 
its ability to import a superior surface finish, 
the sand-blast has other important advantages 
among which are cheapness and rapidity of 
operation. 

The sand-blast with its adaptability of con- 
ditions applies to almost the entire product 
of the foundry. It is good for all casting sur- 
faces to be painted or enameled and is em- 
ployed almost exclusively in ornamental iron 
foundries. The sand-blast not only does the 
work effectively and quickly, but also pre- 
serves all of the delicate outlines and sharp 
edges. In steel foundries the sand-blast is 
particularly effective in removing the hard, 
burnt sand that clings so tenaciously. It is 
good for the smallest as well as the largest 
work produced. 

On account of the cost of installation it does 
not appeal so much to the little foundries, but 
the larger and the largest plants cannot live 
without it. Besides the cost of the mechanical 
equipment the labor problem is serious, and 
this largely because it has been customary to 
employ only the cheapest grades of labor. 
Skill and judgment are required for this work, 
and for these there is no substitute. A skilled 
and experienced operator will not only turn’ 
out better work and more of it but will show 
savings in air consumption and other running 
expenses. Until a comparatively recent date, 
however, it has been difficult to obtain good 
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SHANKING DRILL STEELS. 


men for the work on account of the humanly 
barbarous conditions under which much of the 
work has been done. At present, by installing 
a proper dust exhaust system and providing 
the operator with suitable protective devices 
it is possible to make the conditions under 
which the work is done entirely comfortable 
and healthful. 


Although the sand-blast is an American in- 
vention, dating back to 1870, it has found its 
highest appreciation and most elaborate em- 
ployment in Europe, especially in Germany and 
Switzerland. A complete modern sand-blast- 
ing installation includes not only the sand- 
blast machine itself, but means for handling 
the dust, screening and treating the sand and 
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providing the necessary compressed air. The 
tendency is toward the development of self- 
contained apparatus which embodies all the 
functions except-the compressing of the air. 
Referring to the sand-blasting jet, there are 
two general types of machines in use, the 
gravity type and the pressure type. In the 
former the sand is propelled by a jet of air 
striking it as it trickles down from an over- 
head sand tank. In the latter type of ma- 
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perature at which the castings were poured, 
the skill of the operator, etc. 
AIR PRESSURE 
There is considerable difference of opinion 
as to the proper pressures which should be 
used for sand-blasting work. The consen- 
sus seems to favor moderate pressures for 
gray iron and the non-ferrous metals and 
higher pressures for steel. A modern au- 
thority recommends 20 pounds per square inch 








FIG. I. 


chine the sand tank is closed and under pres- 
sure. This permits the use of much higher 
pressures, which are particularly necessary 
for sand-blasting steel castings. 

The four principal types of sand-blasting 
apparatus as a whole which have been de- 
veloped include sand-blast rooms, sand-blast 
tumbling barrels, rotary table sand-blast ma- 
chines and sand-blast cabinets. Each of these 
has its particular field of application. A\l- 
though the sand-blast has been developed to a 
high state of perfection it has as yet little 
‘scientific basis. The preparation of a proper 
equipment for a given plant is still a matter 
of judgment based on experience. The selec- 
tion is influenced or determined by a large 
number of factors, including the weight and 
outline of the castings to be handled, the de- 
gree of finish required, the character of the 
facings used in the mold, the kind of sand, shot 
or crushed steel used in the blast, the tem- 





BEFORE AND AFTER SAND BLASTING—SPECIAL SAND BLASTING CAR. 


for brass and aluminum castings, 20 to 40 
pounds for gray iron work and 80 pounds for 
steel, and these pressures appear to be those 
generally employed at the present time. It 
is advisable to use as low a pressure as pos- 
sible compatible with satisfactory and rapid 
work, in order to keep down the air consump- 
tion. 

Taking, for example, a sand-blast for clean- 
ing gray iron castings using 20 pounds pres- 
sure through a % inch nozzle, the free air re- 
quired per minute would be about 120 cubic 
feet, and to compress this air to 20 lbs. would 
require about 9 horse power, while to compress 
the same quantity to 80 pounds would require 
23 horse power. If a low pressure machine 
is used in a foundry where the air is used 
at 80 pounds for pneumatic tools and other 
purposes a reducing valve may be employed, 
but in this case a large portion of the excess 


_of horse power required for the high com- 
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FIG. 2. MODERN SAND BLAST ‘ROOM 


pression would be lost. In the case just cited 
the difference in horse power for a year would 
nearly pay for a special compressor for the 
sand-blast alone. 

Owing ‘to the fact that practically every 
modern foundry is supplied with electric pow- 
er, there is a decided tendency to equip sand- 
blast apparatus operating at less than 80 
pounds with special motor driven compressors. 
This prevents loss of power and avoids tak- 
ing air for the sand-blast from the main air 
lines, and it also tends to make the apparatus 
self-contained. 

FOR CLEAN, DRY AIR 


When pipe lines are busy from the com- 
pressor to the sand-blast, traps or other ar- 
rangements should be provided to separate the 
moisture from the air. Excessive amounts 
of oil in the air also are bad, and engineers 
operating compressors furnishing air for sand- 
blast apparatus should be continued against 
to great liberality with the lubricant. 

SAND-BLAST NOZZLES 

The design of the sand-blast nozzle has 
much to do with the air consumption. Up to 
date machines are provided with nozzles which 


WITH SPECIAL EXHAUST. 


at the beginning may be theoretically correct 
for the work. Inasmuch, however, as no ma- 
terial has yet been discovered which will re- 
sist the abrasive action of the sand, all nozzles 
wear rapidly and if this is allowed to go too 
far the increase in air consumption may be- 
come very serious. Where a % inch nozzle 
operating under 30 pounds pressure consumes 
161 cubic feet of free air per minute, re- 
quiring about 16% horse power for the com- 
pression, the air consumption will be increased 
to 252 cubic feet, requiring 26 horse power, if 
the nozzle is permitted to wear to % inch 
diameter. As the nozzles are cheap they 
should be renewed frequently. 


In a series of tests at Ohio State University 
it was found that for a constant distance of 
8 inches, at a constant angle of 45 degrees be- 
tween the nozzle and the surface sand-blasted, 
the equivalent amount of free air delivered 
per minute, the iron removed, the sand dis- 
charged and the sand used per 100 cubic feet 
of free air flowing per minute vary directly 
with the pressure. The per cent. of usable 
sand remaining and the amount of sand dis- 
charged per pound of iron removed vary in- 
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versely with the air pressure in the machine. 
It was also found that with a constant pres- 
sure of 60 pounds in the machine and a fixed 
distance of 8 inches from the nozzle to the 
work the greatest amount of metal was re- 
moved and the least amount of sand was re- 
quired to do it when the angle was from 40 
to 60 degrees. 

The fact that the efficiency of the process 
varies directly with the amount of usable sand 
remaining in the machine makes it necessary 
to provide apparatus for separating the dust 
or shattered sand from the good sand before 
the material is again run through the nozzle. 
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will not be in the least troublesome. Ii the 
work is of such a nature that it can be handled 
in a sand-blast barrel, or in a rotary-table 
or cabinet type machine, no dust is discharged 
into the room. These machines are fitted with 
exhaust fans which remove the dust and dis- 
charge it into some suitable form of collector. 

Three forms of dust collectors are employed, 
including the centrifugal, the dry screen and 
the wet types. In the centrifugal, the dust 
is exhausted into a large container in which 
it is given a swirling motion. The heavier 
particles are thrown to the outside where 
they are caught by baffles and conducted to 


FIG. 3. AUTOMATIC S AND BLAST BARRELS. 


A means of properly effecting this separation 
is provided with every modern sand-blast in- 
stallation. 
TAKING CARE OF THE DUST 

The subject of dust control has occupied a 
large share of the attention of sand-blast de- 
signers in the last few years. Sand-blasting 
is of necessity a dusty operation, and to the 
fact that early designers did not give this 
feature sufficient attention was due the slow 
progress made by the sand-blast in its earlier 
years. Until comparatively recently so-called 
open air sand-blasting was attempted, but in- 
variably with indifferent success. It is per- 
fectly feasible to control the dust so that it 


the bottom of the receiver. In the dry screen 
type of dust collector the air is carried through 
a series of fine screens on which the dust 
gathers. Usually a mehanism is provided for 
rapping the screens to knock off the dust, per- 
mitting it to fall into collection hoppers at the 
bottom. In the wet type of dust collector, or 
scrubber, the air is forced to pass through 
fine sprays of water which wet the dust par- 
ticles, causing them to coalesce until they 
become sufficiently heavy to fall to the bot- 
tom of the apparatus from which the sludge 
is removed at intervals. 

Unless proper dust removal apparatus is 
provided, the workmen in sand-blast rooms 
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are in constant danger of contracting tuber- 
culosis. One modern authority states that 
seven changes of air per minute are necessary 
to insure proper living conditions in a sand- 
blast room. It is also stated that in many 
installations not more than two changes are 
provided. There is a strong tendency among 
designers to greatly increase the volume of 
air passing through the room. In many states 
laws have been ‘passed compelling the abate- 
ment of the dust nuisance, but progressive 
foundry men do not need legal enactments to 
force them to provide satisfactory working 
conditions. It is as much to the proprietor’s 
advantage as it is to that of the employe that 
sand-blasting be satisfactorily conducted. 
Besides clearing the air of the room sand- 
blast helmets are now provided, which prac- 
tically exclude dust even though the operator 
is compelled to work under conditions other- 
wise unfavorable. Respirators also may be 


used, although none yet devised is efficient for - 


continuous use in connection with sand-blast- 
ing. 

Fig. 2 shows a recent installation furnished 
the National Steel Foundries, Milwaukee, by 
the Hoevel Manufacturing Corporation, New 
York. In this sand-blast room the floor, the 
ceiling and two sides of the chamber are 
provided with slots through which the exhaust 
fan sucks the air. The slots are so arranged 
that an air veil is formed which, it is said, 
cannot be penetrated by the dust. This veil 
divides the chamber into two parts. The dust 
developed underneath the air veil is sucked 
away from the room as soon as it arises so 
that the workman, who stands above the dust 
zone, is not molested in any way. 

The entire equipment of this plant includes 
two sand-blast chambers, the largest of which 
is 18% by 14 feet and 8% feet high. The 
smaller chamber is 13 by 8 feet and also 8% 
feet high. The grated floor of the iarger 
chamber is fitted with a turntable which is 
designed to carry a weight of 30 tons, and as 
the work proceeds this turntable is slowly ro- 
tated, which enables the operator to sand- 
blast the oastings on all sides without chang-' 
ing his position. The movement of the turn- 
table is controlled by a lever inside the sand- 
blast room: The used sand falls through the 
floor grating into two hoppers from which it 
passes through two sieves and then into 
troughs leading to screw conveyors. These 
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FIG. 4. ROTATING TABLE MACHINE. 


carry the sand to a point under the rear of 
the room where it is discharged into a bucket 
elevator. The elevator delivers the sand to a 
separator from which it is discharged into a 
hopper over the tank of the sand-blast ma- 
chine. The sand is held back by a valve which 
opens automatically when the air pressure is 
applied to the nozzle. At the two rear corners 
of the room there are vertical openings to 
admit fresh air from the outside, and there is 
also a horizontal slot at the top of the back 
wall which provides further ventilation. The 
opening for the exhaust is in the ceiling at 
the front of the room. The fan exhausts 12,- 
250 cubic feet of air per minute, thus changing 
the entire contents more than five times in that 
period. 

The high-pressure air for the sand-blast 
machine is delivered from an air main carry- 
ing 90 pounds per square inch. It is dis- 
charged through a reducing valve which cuts 
down the pressure to 65 pounds for use in the 
machine. The sand-blast tank is 41 inches in 
diameter by 79 inches high and has a capacity 
of about 460 pounds. A % inch nozzle is used. 
The two sand-blast rooms at this plant handle 
about 45 tons of castings a day, and this ton- 
nage probably could be increased if there were 
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FIG. 5. 
some arrangement whereby two trucks could 
be used for each room. 

The article from which we are abstracting 
gives descriptions similarly complete of sev- 
eral other sand-blast installations showing 
quite different arrangements of details. 

For handling small castings the sand-blast 
barrel has many advantages, including low 
first cost, ease of installation and freedom 
from dust. Fig. 3 shows a typical sand-blast 
barrel installation especially designed for 
handling malleable castings. The barrel at 
the right was furnished by the New Haven 
Sand-Blast Co. and that at the left by the 
W. W. Sly Mfg. Co., Cleveland. These ma- 
-chines will handle about 500 pounds of cast- 
ings in from 15 to 20 minutes. 

The rotary table sand-blast machine was 
developed primarily in Germany. An Ameri- 
can successor of the German machine as sold 
in the United States by the Hoevel Mfg. Cor- 
poration, New York, is shown in Fig. 4. 

The capacity of a rotary table sand-blast 
machine does not depend entirely upon the 
size and weight of the pieces to be cleaned, 
but to a large extent on the manner in which 
the surface of the table is utilized. In order 
to obtain the highest efficiency the table should 
be covered very closely and the open spaces 
should be filled up with small castings. This 


PLANT FOR CLEANING CAR WHEELS. 


will not only increase the output, but will 
also save the surface of the table from un- 
necessary wear. 


SAND-BLASTING CAR WHEELS 


For sand-blasting car wheels the special 
apparatus shown in Figs. 5 and 6 has been 


developed. This machine is in use at the 
plant of the National Car Wheel Co., West 
Holmestead, Pa. The company is now mak- 
ing 600 33-inch car wheels a day, weighiag 
from 625 to 840 pounds each. Both sides of 
the wheel are cleaned at the same time. One 


FIG. 6. ROLLING WHEEL INTO POSITION. 
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man rolls the wheels into the machine, an- 
other removes them and a third works the 
sand-blast. As high as 650 wheels have been 
cleaned in this machine in a day. It is operat- 
ed by a 7 horse power Westinghouse motor. 
The sand is fed from a large storage room 
in the cellar to a reservoir above the machine 
by a Sturtevant No. 6 fan. A 15 horse power 
operates the fan which also is used to remove 
the dust. 

After a wheel is rolled into the machine, 
the operator opens a valve connected with a 
tank carrying 25 pounds air pressure. Two 
hose and pipe connections tapering from 4 
inches to % inch in diameter lead from the 
tank to each side of the sand-blasting cham- 
ber. The nozzles are lowered and raised from 
the rim to the hub-of the wheel by a hand 
operated lever. The surplus sand is carried 
from the chamber by small buckets on an 
endless belt. A steel curtain is lowered after 
the wheel is rolled into the chamber to protect 
the operators. This machine was designed by 
the Tilghman-Brooksbank Sand Blast Co., 
Philadelphia. 

THE SAND 
The value of the sand-blast depends upon 


the quality of the sand, and this item may be- 
come an important one in the expense of 


operating. The sand should be hard and 
clean, also free from clay, soil, mica or other 
substances which tend to create dust and have 
no abrasive value. The trend of thought seems 
to be that such qualities as hardness and re- 
sistance to the shock of impact are more es- 
sential than more sharpness. It is generally 
believed that it is the impact of the moving 
particles that does the work, actual cutting 
action being negligible. 

Instead of sand, steel shot is quite extensive- 
ly employed. Metallic shot or crushed steel 
has a specific gravity of about two and a 
half times that of sand. For this reason the 
impact is heavier, and this material is said 
also to have unusually satisfactory wearing 
qualities. 

If wet sand is shipped it should be dried 
before it is placed in the machine, either by 
spreading it over a large area, as the floor of 
a shed, or by using a specially constructed 
dryer for the purpose. A hopper dryer erected 
around a small stove or steam coil may be 
employed. An interesting form of sand dryer 
manufactured by the Pangborn Corporation, 














FIG. 7. SAND DRYER. 


Hagerstown, Md., is shown in Fig..7. This 
apparatus keeps the wet sand from direct con- 
tact with the fire box and carries away the 
moisture by currents of air.. This is ac- 
complished by the use of.a perforated cone 
shaped screen, the neck of which surrounds the 
chimney. As fast as the sand is dried it 
drops through the perforations in the screen 
onto the inclined surface of the fire box, from 
which it falls to the floor. As the sand resists 
the passage of air and heat, a number of in- 
verted angle flues project from the fire box 
through sand to the hopper. This permits the 
hot sand to absorb the moisture of the sand 
and to discharge it through these flues. 
HOSE 

Among the various items of sand-blast 
equipment which are subject to wear the hose 
is an important element. Only the best quali- 
ties of rubber hose especially made with a 
thick inner wall of pure rubber will with- 
stand the cutting action of the sand for any 
length of time. Of course any grade of hose 
may be used, but that which is not reinforced 
internally will not last long. In actual service 
it will often be found that the wear on the 
hose is fully as great on the outside as within, 
due to its being dragged over rough castings. 
The best of hose may be spoiled by the opera- 
tor kinking it up under his arm, although this 
is sometimes a conveinent way of stopping the 
flow. When not in use the hose should be 
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hung over a curved hanger. An excess of oil 
in the air is very destructive to all rubber 
hose. 

Gloves, helmets and goggles are all es- 
sential and have been greatly improved in 
recent years. Helmets especially may be se- 
cured which are virtually dust tight. The 
sand-blast helmet made by the Multi-Metal 
Separating Screen Co., New York, is provided 
with a window consisting of four multiple 
screens which will admit light and air and at 
the same time prevent the sand from sifting in. 
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feed, the other type consisting of a siphon 
through which the fuel is fed by the medium 
of compressed air, the feed being regulated by 
the air pressure. 

Burners for powdered coal are operated un- 
der either low or high pressure. Low pres- 
sure burners are used with an air blast vary- 
ing from two ounces to eight ounces. High 
pressure burners are used with compressed 
air varying from forty to one hundred pounds 
pressure. 

Fig. 1 illustrates a sectional elevation of a 


FIG. I. 


FEEDERS AND BURNERS FOR POW- 
DERED COAL* 


BY C. J. GADD 


Powdered coal feeders are of two kinds, 
one type consisting of a mechanically operat- 
ed screw or flight conveyor having a variable 


*From a paper entitled “The Use of Pow- 
dered Coal in Metallurgical Processes.” Jour- 
nal of the Franklin Institute, September, 1916. 


mechanically operated low pressure feeding 
apparatus for coal dust, also a sectional view 
of the feeder taken across the air-blast ports, 
showing the method of its connection with the 
burner. 

By referring to the secional elevation it will 
be noted that from the hopper the horizontal 
conveyor screw delivers a stream of coal in 
the direction of the arrow mark, which falls as 
a continuous shower past the air-blast ports, 
and is picked up by a cross-stream of air 
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which delivers the mixture through the coal- 
delivery pipe to the burner. 

The quantity of fuel delivered by the con- 
veyor screw is regulated by varying the 
speed of rotation, which in this case is ob- 
tained through a direct connected variable 
speed motor. The amount of fuel taken up 
by the cross current of air will vary with the 
pressure of the air blast, which is controlled 
by a suitable. valve placed in the blast line. 
Any excess fuel escaping the feeding action 
of the air blast is automatically returned to 
the hopper by the lower inclined conveyor 
screw. 

The coal delivery pipe discharges its mix- 
ture into the burner, the low pressure inlet 
pipe furnishing the necessary additional air 
for combustion, and the resultant mixture is 
discharged into the furnace. 

Fig. 2 shows a sectional elevation of a 
mechanically operated low pressure powdered 
coal feeding apparatus, also a sectional view 
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of the feeder taken across the air-blast ports, 
showing the method of its connection with 
the burner. 

By reference to the sectional elevation it 
will be noted that in this device an endless 
flight conveyor chain is used for feeding a 
stream of powdered coal in a continuous show- 
er across the air-blast ports, and the excess 
fuel escaping the feeding action of the cross 
current is automatically returned to the hopper 
by the endless flight conveyor chain. 

Variable fuel feed is obtained through a 
direct connected variable speed motor, and the 
amount of fuel taken up by cross current of 
air will vary with the pressure of the air- 
blast. 

The air-blast inlet nozzle connecting with 
one side of the feeder case is reduced, the 
outlet side being flared, beyond which is a 
Venturi tube used to induce higher velocity of 
the mixture leaving the feeder, thereby causing 
a slight vacuum or pull throughout the case, 
the mixture continuing through the coal-de- 




















FIG, 


livery pipe to the burner. The cone extension 
on the hood of the burner enters the flared end 
of the coal-delivery pipe, breaking the solid 
shaft of coal and air deflecting it around the 
inner periphery of the burner pipe. The mix- 
ture takes the form of a hollow ring, in the 
centre of which an auxiliary blast is discharg- 
ed, giving a very thorough atomization of the 
particles as they enter the furnace. 

Figs. 1 and 2 serve to illustrate two forms 
of low pressure mechanical feeders and burn- 
ers in commercial use, modifications of which 
are also in successful operation, all involv- 
ing the same general principle; namely, a 
mechanism which will give a uniform and 
properly proportioned mixture of coal and air, 
both under variable control, feeding the re- 
sultant mixture in a thoroughly atomized state 
into the furnace. 

Feeders and burners of this type are used 
almost exclusively on the many forms of 
heating furnaces in the metallurgical arts. 
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This method of burning powdered coal with 
low velocity of both air and coal produces a 
short flame, as the fuel combusts almost the 
instant it leaves the burner, and the heat thus 
produced is conveyed by the gases from the 
initial point of firing with less cutting action 
upon the material being heated and on the 
brick work. 

Powdered coal will flush, and when once 
started will run like water. Screw feeding 
devices should, therefore, be made very long 
and of a reasonably fine pitch in order to set 
up enough friction and baffling action to pre- 
vent the coal from flushing through the feed- 
ing mechanism and causing irregular feed. 

In the case of the feeding mechanism shown 
in Fig. 1, long screws would make a. cumber- 
some and expensive device, and efficiency has 
been sacrificed in this form of feeder for the 
sake of compactness and cheapness, as feeders 
of this design will invariably flood. They 
have another very objectionable feature; 
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namely, if the air-blast is not turned on and 
the feeder started up, the screws will jam 
so hard that the motor is stalled. The ar- 
rangement of the inlet and outlet blast 
through the feeder case sets up a pressure 
in the feeder, the result being that it not 
only tends to arch the coal in the bin, but 
it blows the coal out of the bin or the feeder 
case, wherever a leak may occur. In ad- 
dition, under normal running it consumes 
considerable power to operate. 

In Fig 2 the vertical flights and the conveyor 
chain have a baffling action which prevents 
flooding. Under operating conditions it has 


been proved that the coal will not pack in 
the feeder should the air blast be cut off. The 
air blast nozzle and the Venturi tube, produc- 
ing a suction through the case, have a ten- 
dency to prevent arching in the hopper, thus 
giving a more reliable and uniform feed. In 
addition, this suction prevents leakages, as 
there is always an inward pull on the case. 
This type of feeder takes one-tenth of the 
power to operate it as compared with the same 





























capacity of screw feeding device shown in 
Fig. 1. 

Fig. 3 shows a sectional elevation of a me- 
chanically. operated high-pressure powdered- 
coal feeding apparatus. By reference to the 


8148 


drawing it will be noted that in this device a 
long screw of fine pitch conveys the coal from 
the hopper and discharges a uniform stream of 
powdered fuel into the coal pipe. This stream 
falls by gravity down the coal pipe and is 
picked up by a cross-jet of compressed air as 
it enters the burner. The expansion of the 
compressed air in the larger diameter of the 


burner thoroughly mixes the coal and air, and _ 


this mixture is injected from the burner into 
the furnace at high velocity by the compressed 
air jet at the end of the nozzle. 

By varying the speed of rotation of the con- 
veyor screw variable fuel feed is obtained. 

Fig. 4 illustrates a sectional elevation of a 
mechanically operated high pressure feeding 
apparatus for powdered coal which is similar 
in every respect to that shown in Fig. 3, ex- 
cepting that low-pressure air of one pound 
pressure is used to pick up the stream of coal 
delivered to the burner by the feeding device. 

Fig. 5 illustrates a siphon type feeder and 
burner. By reference to the drawing it will 
be noted that the coal is siphoned from the 
hopper into the burner and discharged at high 
pressure into the furnace. 

Fig. 6 illustrates another form of siphon 
type feeder and burner. By reference to the 
drawing it will be noted that a siphon is placed 
in the coal hopper, discharging a mixture of 
coal and air into the burner, and the siphon 
in the nozzle of the burner discharges the mix- 
ture at high velocity into the furnace. 

Feeders and burners of the high-pressure 
type produce a long flame through progressive 
combustion and can be used only where the 
form of the furnace and the character of the 
work demand that an elongated cutting flame 
be developed in close proximity to the work 
done. This method of application is adapted 
to open hearth furnace practice, and ore no- 
dulizing. 

In the type of burners described it is inter- 
esting to note that the results obtained in the 
combustion of fuel are equally good whether 
the powdered coal is injected into the furnace 
from the burner at a velocity of 1,500 feet per 
minute or of 25,000 feet per minute. 





Figures given out recently by the U. S. Geo- 
logical Survey show that the railroads of the 
United States last year consumed 24 per cent. 
of the country’s total coal production. 
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NOVEL EMPLOYMENT OF PNEU- 
MATIC AUGERS 


In Professional Memoirs of the Corps of 
Engineers of the United States Army an in- 
teresting account is given of improvement op- 
erations at Rainwater Bar on the Tombigbee 
River, Alabama, for the canalization of the 
river. The channel as located at this point re- 
quired a dredged cut more than 800 feet long 
and 100 feet wide through a face of soft shale 
from 4 to 5 feet above grade. 

It was believed that a derrick boat equipped 
with an orange-peel bucket could not success- 
fully attack the shale, but, nevertheless, this 
method was tried as an experiment and proved 
unsuccessful. A powerful dipper dredge was 
considered for the work, but as it was not 
available the matter resolved itself into a job 
of subaqueous drilling and blasting. Here, 
again, the choice of plant became a matter of 
consideration, as the material was considered 
unsuitable for the successful operation of the 
steam drill. 

It was finally decided to experiment with 
pneumatic wood bcring machines equipped 
with suitable ship augers. Accordingly, a 
derrick boat equipped with a boiler, air com- 
pressor, and an outfit of pneumatic tools, all 
of which were on hand and formed one of the 
units of the construction plant used in con- 
structing the 500-foot dam at Lock 3, was sent 
for trial to Rainwater Bar. The trial proved 
this method successful beyond expectation, and 
thus solved the question of drilling. An outfit 
from plant on hand was then prepared for 
systematic operation. 

The drill boat consisted of a barge 22 feet 
wide and 64 feet long on which was mounted 
a boiler, two small air compressors and three 
pneumatic wood boring tools, with the neces- 
sary accessories. Two-inch ship augers 
were used for the borings. The drilling or 
boring was done from a platform built along 
the side of the barge just above the water 
line. The barge was located by means of 
ranges on shore and held in position by anchor 
and shore lines. 


In drilling, two to three machines were em- 
ployed, each being able to average 125 linear 
feet per day of eight hours with one driller 
and one helper for each machine. The holes 


were spaced 5 feet apart and varied from 3 to 
9 feet deep in the shale, the average being: 
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THE DRILL BOAT AT RAINWATER BAR. 


about 5 feet. As the holes were completed they 
were cleaned with an air jet and marked until 
blasted by inserting in each hole a stalk of 
wild corn (a plant locally abundant), the top 
projecting above the water surface. 

After a block of holes (varying in number 
according to circumstances) had been com- 


pleted the holes were loaded, the barge moved 
a short distance for safety, and the dynamite 
exploded by a magneto blasting machine op- 
erated from the barge. The explosive used was 
40 per cent. dynamite, of which about 2 pounds 
was required for each cubic yard of material. 
Usually from six to eighteen charges were 

















TWO DERRICK BOATS AT RAINWATER BAR, 
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PNEUMATIC AUGERS FOR SUBAQUEOUS BORING, 








exploded simultaneduSly: .To place’ the ex- 
plosive, long stalks“ of wild cane were used. 
One side of these was cut away, at the butt, 
for the length of the charge. In this the 
dynamite was substituted for the porti n o£ the 
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cane ciit away and was attached by wrapping 
twine. The lead wires of the detonator were 
carried to the top of the cane, where they 
also were tied. The cams holding the explo- 
sive were then substituted for those previously 
used for marking the holes. Connections in 
series were made in the usual manner and 
the dynamite was exploded. 

Over the left half of the area to be drilled 
the top of the shale was free from any over- 
lying material, but on the right toward the 
middle of the stream it was overlaid by con- 
siderable sand and gravel, which was removed 
by a derrick boat equipped with a one yard 
clam shell before the holes were drilled in 
the shale. 

Removal of the blasted material and of the 
sand and gravel proceeded simultaneously 
with the drilling. As the interests of naviga- 
tion required a channel of the full project 
depth at the earliest practical date the imme- 
diate demands of commerce were met by 
dredging first a channel 50 ft. wide the entire 
length of the bar. 

For the excavation, two derrick boats with 
booms, respectively 65 and 70 feet long, were 
used. A 21-cubic foot orange-peel was used 
for removing the blasted material, and a one 
yard clam-shell for removing the sand and 
gravel, rehandling material, and for cleaning 
up at the completion of the work. The major 
part of the excavated material was placed in 
form of a dike along the left side of cut and 
parallel to it, the top of the shoal at this site 
being at about what had been the low-water 
surface before canalization. The material ex- 
cavated for the 50-foot cut adjacent to the dike 
was deposited with one cast of the derrick 
without any rehandling. For the remainder of 
the material blasted two derrick boats were 
used with a barge lashed between: them, one 
excavating the material and placing it on the 
barge while the other, with a clam-shell, re- 
handled it from the barge to.the dike. The 
sand and gravel overlying the clay was depos- 
ited at the right side of the dredged cut and 
was afterward, with one rehandling, cast along 
the right bank of the riyer. 





A novel-use of the phonograph is made in 
weighing machines for speaking the weight. 
The weight is announced in a sonorous voice: 
“One hundred-and-fifty ;” “two hundred-and- 
three,” etc. 
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THE SPRACO PAINT GUN 


The half tone on this page shows the Spraco 
paint gun in the act of painting a pulley, except 
that the actual jet of paint is not visible. This 
outfit, manufactured by the Spray Engineering 
Company, 93 Federal Street, Boston, 1s for 
general use for applying, with the aid of com- 
pressed air, all kinds of liquid protecting coat- 
ings to various classes of work. It is adapted 
for use in the shop or factory or wherever a 
supply of air at the ordinary working pres- 
sures is obtainable, and it may be adjusted for 
spraying the higher grades of varnish or lac- 
quer as well as heavy aspholtum and struc- 
tural paints, giving uniformly covered and 
finely finished unstreaked surfaces in all cases. 

The complete equipment consists of the paint 
gun connected by hose to a portable apparatus 
comprising the paint tank, air dryer and 
strainer, pressure control attachment and pres- 
sure gage, all furnished as a complete unit. 
The pressure gage shows the air pressure on 
the main supply line and also on the paint in 
the tank. By means of the adjustable reduc- 
ing valve the pressure on the paint may be 
varied at will so that the action of the gun is 
made independent of the position of the tank 
and any grade of paint or other material may 
be fed to the gun at the most suitable pres- 
sure. A complete air strainer and filter in- 
sures a constant supply of dry, clean air, and 
this filter may be readily inspected and cleaned 
without the use of tools. 

There are but two adjustments required in 


operating the “Spraco” gun, i. e., the round 
cap at the nose which screws out or in to regu- 
late the amount of paint delivered by the gun, 
and the knurled stem at the rear which screws 
out or in to control the amount of air that is 
used. These adjustments only have to be made 
once to regulate the proportion of air and paint 
required for any class of work; then the con- 
trol trigger acts on both the air and paint, reg- 
ulating the amount of paint delivered from 
zero up to the full amount for which the ad- 
justment has been set. 


A filling plug in the base of the pressure 
tank permits the filling or emptying of it with- 
out disturbing the control head. Connection 
with the compressed air system is made by a 
rubber hose provided with a heavy braid cov- 
ering, while a flexible metallic hose is com- 
monly used for delivering the paint supply to 
the gun. 


For shop use the control head and pressure 
regulator are non-essential, unless very heavy 
paint is being used; and under such conditions 
the gun may be connected directly to the air 
pressure line, using an air regulator if the 
supply pressure is excessive or if the air is 
not dry and clean. The paint is placed in a 
tank suspended above the work and is supplied 
to the gun by gravity. A suitable paint tank 
with block and tackle for suspension can be 
furnished with the gun if so desired. The air 
regulator may be supplied with a filter, pres- 
sure gage and reducing valve, providing a com- 
plete air controlling apparatus in a single unit. 
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NEW CAR FOR FISH DISTRIBUTION 


A new car for the Bureau of Fisheries, de- 
signed for carrying live fishes long distances, 
has lately been completed and is receiving its 
special equipment preparatory to being placed 
in commission. The car is entirely of steel 
and is thoroughly insulated by the latest im- 
proved method to insure against heat and cold. 
It has a length of 60 feet % inch over ends 
of body plates, and a standard width of Io 
feet. The weight of the car with equipment 
is 150,000 pounds, and is designed to carry a 
load of 35,000 pounds. In the centre, running 
lengthwise on each side, are insulated tanks 
with a total capacity for 130 ten-gallon cans 
in which fish are held. During transportation 
the fish will be furnished with oxygen and 
fresh water by means of air- ‘gd _ water- 
pumps, operated by a 6-horse-power steam 
boiler. The boiler will also furnish heat to 
the car, but, in addition to this independent 
heating system, the usual train attachment for 
heating from the locomotive is provided. Tanks 
for carrying a reserve water supply are located 
beneath the car, and an ice-box having a 
capacity of one ton is provided. In addition 
to the facilities for the transportation of fish, 
the car is fitted with living accommodations 
for a crew of five men, a cook’s galley, an 
office, and a space for a dining table. 

Fish are distributed by the Bureau of Fish- 
eries in every State of the Union, some 10,000 
individual applications being filled annually in 
addition to the large public plants of the so- 
called commercial species in the Great Lakes 
and coastal streams of the seaboards. This 
phase of the bureau’s work has grown to enor- 
mous proportions, and in the fiscal year ended 
June 30, 1915, 49 species were propagated, these 
including, in addition to fishes, the lobster and 
several species of fresh-water mussels. The 
total output of these was over four and a 
half billions, which were planted in every State 
and in Alaska. Some idea of the magnitude 
of the work of distributing fish is indicated 
by the fact that it involved 637,716 miles of 
travel, of which 146,544 was by the bureau’s 
special cars and the remainder of car messen- 
gers. 





BLACK DAMP 


The Bureau of Mines, Department of the 
Interior, in pursuing investigations looking 
to greater safety in mining, has analyzed sam- 
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ples of the air in many different coal-mines in 
the United States, and has studied the analy- 
ses. The results of one phase of this study 
are presented in Bulletin 105, “Black Damp in 
Mines,” by G. A. Burrell, I. W. Robertson, and 
G. G. Oberfell. This study shows how at- 
mospheric air, after entering a coal mine, loses 
oxygen and gains carbon dioxide with result- 
ing formation of so-called black damp. The 
report also discusses the effects of the con- 
stituents of black damp on men, on the burn- 
ing of oil and acetylene lamps, and on the ex- 
plosibility of methane. 

The authors state that the term black damp 
was and still is widely used to designate ac- 
cumulations of carbon dioxide, but a more 
exact definition of black damp, as Haldane, 
the English physiologist, has pointed out, is 
an accumulation of carbon dioxide and nitro- 
gen in proportions larger than those found in 
atmospheric air. The authors prefer Hal- 
dane’s definition. 

The bulletin treats on the comparison of at- 
mospheric air with mine air, effects on man 
of variations in composition and amount of 
air, the effect of temperature and moisture on 
man, the action of oxygen in coal, the influ- 
ence of moisture on rate of absorption of oxy- 
gen by coal, the effect of lowering oxygen and 
raising carbon dioxide content on explosibil- 
ity of methane-air mixtures, and the consump- 
tion of oxygen and production of carbon diox- 
ide by men and by lights. 

Copies of this bulletin may be obtained free 
of charge by addressing the Director of the 
Bureau of Mines, Washington, D. C. 





DRILL SICKNESS 

A taciturn Hungarian drill runner, cordially 
disliked by the other miners, was given a one- 
man drill and a heading to himself by the dis- 
cerning boss. But even there he could not es- 
cape the results of his unpopularity. One day 
some bright mind conceived the idea of filling 
the oil chamber on the Hun’s drill with oil of 
asafetida while the Hun was bringing in a 
stull. Thereupon starting up his drill the asa- 
fetida quickly contaminated the drill exhaust, 
filling the heading with staggering fumes of 
rotten eggs. Presently the foreman on his 
morning round met the Hun on his way to the 
shaft with the drill on his shoulder. “Well, 
what’s the matter with you now?” he growled, 
eyeing the drill sharply. “D—— drill sick,” 


was the reply, “somebody give him poison.” 
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HUMANIZING THE SOCIETIES 

We take pleasure in reprinting here some 
editorial comment by the genial editor of En- 
gineering Record expressing high appreciation, 
which we heartily endorse, of the admirable 
work of the editor of the Monthly Journal of 
the American Society of Mechincal Engineers. 
The Journal, month after month is an admira- 
ble piece of work representing a great amount 
of actual painstaking and persistent effort 
guided by good judgment and tinctured with 
the genuine sympathetic spirit, the result being 
a model which it would be well for the other 
societies to follow. 

It will be noted that the editorial comment 
below suggests that there should be some touch 
of youth in the editing of society publications. 
The age of the editor of the Journal would 
seem to be just about right, although he is 
old enough to have been an earlier editor of 
Machinery and substantially helped that publi- 
cation along to the attainment of the high po- 
sition which it now holds. Mr. Lester G. 
French, of whom we speak, not long ago un- 
derwent a severe surgical operation, but we 
are happily informed that he has entirely re- 
covered and is fully on the job again. The ed- 
itor of Engineering Record discourses as fol- 
lows: 

“Engineering societies are giving much at- 
tention at present to their publications. In gen- 
eral they are very prosaic documents. There 
are brief, lifeless minutes of meetings, a for- 
mal announcement of future programs, various 
official notices and then the text of papers 
which have been presented at recent meetings. 
The human touch is lacking. One looks through 
them from a sense of duty. Their advent nev- 
er receives a warm welcome. Here and there a 
journal is breaking away from the ‘cut and 
dried’. model—which only shows that a human 
document can be produced from the data avail- 
able in technical societies. The difficulty lies 
in a slavish following of custom and in trust- 
ing the proceedings solely to a secretary. or 
other officer who has passed the springtime of 
life and to whom no new event is novel. Pub- 
licity is the young man’s field. He sees the 
novel side of each new happening. He glows 
over incidents toward which the older man is 
cold. He grows enthusiastic where the other 
is conservative. He probably has not the ma- 
turity and judgment to qualify him to edit pro- 
fessional papers. On the other hand, the staid 
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editor will lack that human sympathy which is 
necessary to make a journal that appeals to its 
readers. Most societies could to advantage 
supplement their editor with a young assistant 
whose business it would be to put the human 
touch into their publications. 

“The August/ournal of the American Society 
of Mechanical Engineers is a happy example 
oft what can be done. First there are the pa- 
pers presented at meetings of the society. (And 
be it noted that those deemed of lesser import- 
ance are published in abstract, not in full.) 
Then follows the ‘society affairs’ section. 
There is running comment on past and com- 
ing meetings. It is easy to read—in marked 
contrast with the usual minutes and programs. 
A two-column article tells about the decision 
of the American Society of Civil Engineers to 
move to the Engineering Societies Building. 
Its very title is a welcome to the civil engineers, 
while the text shows much enthusiasm over 
the coming of the senior body. Short para- 
graphs on various matters of society interest 
then lead to a long—and be it noted, illustrated 
—biography of Ambrose Swasey, who estab- 
lished the Engineering Foundation. The re- 
ports from sections are letters, not minutes, 
each one a little human document telling of the 
triumphs, the plans, and the hopes of the sec- 
tions reporting. They are interesting and in- 
spiring. And so the Journal runs. Even its 
necrology is devoid of the formality that us- 
ually hedges in society proceedings. No one 
needs to be told that the editors of the Jour- 
nal have initiative and the milk of human 
kindness. Their work is sufficient evidence.” 

The coming of the American Society of Civil 
Engineers into the home of the engineering 
family is an event of great importance which 
will no doubt be properly celebrated. To pro- 
vide sufficient space three additional stories 
are to be added to the building. This magnifi- 
cent structure, the monument of the surpass- 
ing beneficence of Andrew Carnegie, we can- 
not but think, will still have something lacking, 
but whether addition of more space would fill 
the want may well be doubted. Engineers of 
all the societies have had a feeling, which 
does not grow less acute, that nothing but 
strictest business is provided for in the daily 
routine and that there is nothing except a busi- 
ness need to call any one there, either an engi- 
neer visiting the city or a resident engi- 
neer with a little leisure on his hands. 





For this state of things there is not the 
slightest suggestion that any one-is consciously 
at fault, but still something should be done, 
if it can be done, to give the home touch, to 
make the house a place to which engineers will 
come instinctively to meet friends, to enjoy 
little chats and indulge in the free and easy. 
In some part of it should be a lounging place, 
if not possibly a loafing place, and if some- 
thing procurable to eat and drink would help 
things along, there should be engineers enough 
to make it work. 





NEW BOOKS 


Steam Power, by C. F. Hirschfeld, M. M. 
E. and T. C. Ulbricht, M. E.. M. M. E., 428 
pages, 5% by 734 in., 232 cuts, numerous tables. 
Price $2.00, net. 

This is a recent addition to the Wiley Tech- 
nical Series for Vocational and Industrial 
Schools. It is a good text book for scholars 
of the grade indicated and is also adapted for 
self instruction. It deals with the stationary 
engine, including the turbine, with no attempt 
to cover either the locomotive or the marine 
engine. Boilers and their appurtenances, fuel, 
combustion, feed water, etc., are also clearly 
treated. The book is copiously indexed. 





FIRST AID IN GAS POISONING 


Dr. L. G. Irvine in The Medical Journal of 
South Africa, writes about “Accidents from 
Poisonous Asphyxiating Gases in Mines. “He 
says that in all cases of gas poisoning prompt 
and efficient first-aid treatment is of first im- 
portance. Several of those attempting rescue 
working with misdirected heroism, have in the 
past lost their lives, and many more have been 
temporarily overcome, through ignorance or 
heedlessness of the risks they have run, or 
sometimes from lack of the provision of ade- 
quate means of local ventilation. 

The following points are to be remembered 
in attempting rescue: 

1—When a gassing accident happens the 
first thing to do is at once to turn on com- 
pressed-air into the place in which it has oc- 
curred, and to keep it turned on throughout. 
This at once supplies those overcome with 
purer air, and makes it safer for rescuers to 
enter the danger zone. It seems an obvious 


precaution to take, but neglect to do so has not 
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infrequently resulted in disaster to those at- 
tempting rescue, and in fatal delay in extract- 
ing those already overcome. No one should 
enter the danger zone until it has been well 
blown out for several minutes. 

2.—No man must enter the danger zone 
aione. Loss of life has occurred from this. 
Four men are the proper number to form a 
rescue party, so that if one is disabled the oth- 
ers may be able to help him. Men who have 
already been engaged in rescue work should 
not enter the danger zone a second time if 
fresh men are available. 

3.—Rescuers should carry with them one or 
two candles to test the air, and also electric 
lamps, or, failing these, acetylene lamps. Nev- 
er take it for granted that the air is safe be- 
cause candles continue to burn, but always re- 
gard it as an urgent danger signal if candles 
burn low or go out. If this happens rescuers 
should at once withdraw and wait until the 
place has been more thoroughly blown out, 
unless rescue can be effected immediately and 
easily. 

4.—The next thing to do is to bring the af- 
fected man as quickly as possible to the near- 
est place where the air is fresh, and then at once 
to attend to the breathing. To bring the man 
to the surface before commencing treatment 
will, in bad cases, give that treatment little 
chance of success, and in cases where arti- 
ficial respiration is required the delay will 
render’ treatment hopeless. Yet this sort of 
thing still happens. 

The routine first-aid treatment recommend- 
ed is as follows: 

a.—In slight cases, where the man is con- 
scious and able to swallow, the usual treat- 
ment is to give a dose of emetic—copper or 
zinc sulphate is commonly employed—and 
when that has acted to follow with a dose of 
sal volatile. 

This procedure is to be adopted both in 
cases of carbon monoxide poisoning and of 
suspected nitrous fumes poisoning, the object 
being that the act of vomiting will help to ex- 
press mucus and gas from the lungs. There is 
no doubt that effectual vomiting gives great 
relief, and is a valuable safeguard against af- 
ter effects, particularly in nitrous fumes poi- 
soning. 

b.—In all cases of carbon monoxide poison- 
ing of any severity oxygen should be adminis- 
tered. 
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c.—When the man is unconscious oxygen 
should invariably be given, and persevered with 
until consciousness is restored. When breathing 
is obviously failing artificial respiration must 
be employed as well. Either Sylvester’s or 
Schafer’s method may be used. The former is 
commonly more convenient on the wet and un- 
even surfaces of mine floor, but the latter is 
more effectual, and should be used when cir- 
cumstances permit. 


In desperate cases when breathing has 
ceased, the use of art’ficial respiration may 
sometimes be possible on the spot where the 
man is first found, provided that the place has 
first been well blown out. To do so requires 
courage and judgment, but it has saved life 
in at least one case within my knowledge. 


d.—The man must be kept warm throughout 
by extra covering, friction of the limbs, etc. 
He must not be allowed to exert himself too 
soon, since the carbon monoxide poisoning 
exertion may readily cause a dangerous ex- 
aggeration of the condition. On no account, 
even in comparatively slight cases, should the 
affected man be allowed to walk home. Hot 
coffee should be given, and alcohol should be 
avoided. 


e.—All cases of carbon monoxide poisoning 
of any severity should be sent to the hospital, 
and this rule should invariably be followed 
where the circumstances suggest that nitrous 
fumes poisoning may have occurred. It is 
most important to keep these cases under 
observation, since the danger of acute 
symptoms setting in after apparent temporary 
recovery is always present. The medical at- 
tendant of the patient should be notified in all 
cases of gassing, particularly when poisoning 
by fumes is suspected. 





SAND BLASTING AND PAINTING A 
LARGE STEEL WATER TANK 


A new steel tank 100 ft. in diameter, 44 ft. 
high and holding 2,500,000 gallons, for the 
high service portion of the system of the 
Metropolitan Water District of Massachusetts, 
has recently been painted all over hav- 
ing been in service about two months. Im- 
mediately preceding the painting operation in 
detail the surface was thoroughly sandblasted 
for the removal of rust and to secure perfect 
contact of the paint with the metal. 








8:56 


The plant used consisted at first of a 20- 
h. p., gasoline engine driven air compressor, 
a compressed air reservoir, two lines of air 
hose and two nozzles. Sand blasting was stop- 
ped in the latter part of the afternoon of each 
day and the cleaned surfaces were painted be- 
fore rusting commenced. The force employed 
included 1 foreman, 2 painters, who also did 
sand blasting, and 1 helper. This force could 
sand blast and paint an area of about 330 
sq. ft. per day. Later, in order to increase 
the rate of progress, a second compressor, 
operated by an automobile engine, was in- 
stalled. 

The entire inside and outside surface of 
the tank, having an area of 35,650 sq. ft., was 
sand blasted and painted. Work was begun 
on March 30 and was completed June 14, 
with the exception of the third coat on the 
outside, which has been deferred until after 
the masonry tower which encloses the tank is 
completed. All painting materials were furnish- 
ed by the department, but were mixed by the 
contractor, W. L. Maples Co., Boston, under 
the direction of the engineer. For the inside 
of the tank National Lead Co.’s red lead in 
oil paste, litharge and Spencer-Kellogg & Son’s 
boiled linseed oil were used; the first coat 
natural color, the second and third coats tinted 
with lamp black in oil. For the outside of the 
tank red lead paste, raw linseed oil and drier 
were used for the first coat, and for the second 
coat white lead, raw linseed oil, turpentine 
and drier tinted with lamp black were used. 
One gallon of red lead paint was sufficient to 
cover 700 sq. ft. of surface with one coat. 
The sub-contractor’s price for sand blasting 
and painting the tank was $1,600.—Engineering 
and Contracting. 





SAND BLASTING MATERIAL 


A recent inquiry addressed tc a number of 
manufacturers and large users of sand blast 
apparatus brought out the fact that shot or 
grit mixed with the sand is not desirable, be- 
cause one is already round and the other will 
have the sharp corners rounded off very 
quickly, thus giving the effect of hitting the 
casting with a dull tool. One user of this 
type of machinery employs sand that will pass 
through a No. 10 mesh sieve, while one builder 
recommends that heavy grain sand only be 
used as a general rule, unless a fine finish 
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is desired, in which case fine sand can be mix- 
ed in. 

The location of tue plant is a factor in 
determining the kind of sand that is used. 
Cape May sand, which can be obtained in 
different grades, is generally employed in the 
East, while in the Middle West very fine 
silica sand is employed with equally good re- 
sults. Another user brings out the point that 
various types of machines require different 
grades of sand, a steel grit being used to bet- 
ter advantage with some machines than the 
sand, while in others it is out of the question 
to use the grit at all. 





AIR SHOCKS THAT KILL. 

Air shocks from the explosion of shells have 
killed men in the trenches on European bat- 
tlefields. It was noticed after artillery battles 
that many bodies bore no apparent wounds, 
and evidently death had come from instantan- 
eous stoppage of the circulation. According to 
La Nature of Paris, the explosion of a high- 
power shell causes a considerable barometric 
depression equivalent to the exhausted atmo- 
sphere at the top of Mount Blanc, 15,000-ft. 
altitude. A sudden barometric depression, 
similar to the experience of an aeronaut who 
descends too rapidly, separates from the blood 
the air and carbonic-acid gas normally held in 
solution, and these bubbles become caught in 
the capillaries and stop the flow of blood in- 
stantly. Death occurs from ‘gaseous embol- 
ism.’ This is similar to the form of paralysis, 
known as the ‘bends,’ that afflicts miners or 
‘sand-hogs’ working in compressed-air cais- 
sons, when, on coming out, they do not re- 
main in the reducing-chamber long enough. 





FOAM BLANKETS FOR OIL FIRES 

In the protection of its oil tanks against 
conflagration the Standard Oil Company of 
California has met this requirement by de- 
veloping a liquid extinguisher, which it calls 
“fire foam.” Fire foam is formed by two 
separate liquors which, when mixed together, 
result in a thick spume, which readily spreads 
over a wide area and effectively shuts off the 
oxygen supply of the burning oil. The two 


liquids must be separately stored and brought 
together only just prior to the time when the 
foam blanket is desired in the blazing tank. 
The fire-foam liquors are led through a mix- 
ing pipe and discharged through tee heads 
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above the surface of the oil at the centre 
of the tank, issuing from the outlets in the 
form of a thick liquid of creamy appearance. 
The foam rapidly spreads out over the surface 
of the blazing oil, bubbling as would a huge 
caldron of dense, boiling liquid. Here and 
there the flames are seen to reduce in size, 
eventually to be smothered entirely as the foam 
blanket becomes more dense. In the period 
of about a minute the fire is completely ex- 
tinguished. 





A HUMAN AIR PUMP 

A boy thirteen years old was run over re- 
cently by an automobile in New York City. He 
had four ribs broken and these punctured the 
lungs. Soon after the boy reached the hospi- 
tal it was apparent that he was able to inhale 
normally, but in exhaling the air passed from 
‘the lungs into the subcutaneous tissues. This 
air spread and accumulated under the skin all 
over his body and head. The body became 
twice his normal size, his chin and chest 
touched and his skin was stretched almost as 
tight as the head of a drum. Surgeons 
throughout the city soon heard of the rare 
case, known as emphysema, and many of 
them went to the hospital to observe and study 
it. An operation was performed and it was be- 
lieved that the boy’s life would be saved. 





; NOTES. 

Armour plate 16-in. thick was recently cut 
by an oxygen torch at the rate of 4 linear 
inches per minute, or more than one sq. in. of 
surface per second. A gun port in an 18-in. 
armour plate was cut in 50 minutes that would 
ordinarily have required four weeks of drill- 
ing and two weeks of machining time. In 5- 
in. armour plate a cut of 52 linear ft. and a 
bevel of 48 linear ft. were cut in two hours and 
seven minutes, at a cost of $54.38 for gas, 
compared with machine drilling which would 
have required four weeks and cost about $2,- 
000. The work was done with mechanically- 
guided torches using hydrogen as the fuel gas. 





Cutting off piles in the dry below water 
level was recently effected by means of a mov- 
able cofferdam of a riveted steel cylinder 6 ft. 
diameter and 10 ft. long which was lowered 
around the pile to rest on the bottom of the 
river. The cylinder was sealed by sand and 
gravel deposited outside and was unwatered 
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by a pulsometer. Men then entered the cylin- 
der and cut the pile at the exact elevation with 
an ordinary cross cut saw. The cylinder was 
easily shifted from pile to pile, and thus ob- 
viated the use of the floating pile driver with 
a submerged circular saw mounted on a verti- 
cal shaft such as is ordinarily used on con- 
struction work. 





A limestone quarry which is about a mile 
long, picturesque in appearance and dangerous 
to work in, is located near Rockland, Me. 
There 305 laborers, chiefly foreigners, toil in 
chasms having perpendicular sides 500 feet 
high, and no way of entrance or egress except 
by means of the derricks which hoist and 
lower about a dozen men at a time. Approxi- 
mately 1,000,000 barrels of lime are prepared 
in the vicinity of Rockland annually. 





The rats which swarm the fighting trenches 
of France are not an unmitigated evil. They 
are not uncleanly and living men are seldom 
or never bitten by them. They are, as we 
know from mining experience, very suscepti- 
ble to the effects of deadly gases, and when 
they show signs of distress from this cause the 
soldiers at once put on their gas helmets. 





Much has been said of the cost of build- 
ing the Panama canal, but during the period 
of its building the Bell telephone interests 
spent twice that amount in extensions and 
renewals in the United States. Because the 
money was spent in 70,000 communities by a 
private company it attracted much less atten- 
tion than the dramatic work of the American 
government on the Isthmus. 





From recent investigations made aboard 
the ice-patrol, coast-guard cutter Seneca it 
was determined that a cubic yard of fog at 
sea contains about 0.02 of an ounce of mois- 
ture. It was also found that the particles of 
moisture measure about .0002 inch in diameter. 
The average number of persistent nuclei in a 
cubic inch of fog was estimated at 16,000; 
numerous tests failed to reveal less than 6,500 
in that amount of space, and on the other hand 
the number sometimes was as high as 800,000. 





The highest habitation in the world is stated 
to be in Peru. Professor Isaiah Bowman re- 
ports that he crossed the Andes by the passes 
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between Antabamba and Cotahuasi, and at 
17,100 ft. altitude saw a thatched stone hut 
that sheltered a family of five. These natives 
were apparently quite healthy, and “three 
rosy-cheeked children almost as fat as the 
sheep about them were playing with balis f 
wool.” The atmospheric pressure at the alti- 
tude mentioned would be only one-half that at 
sea level. 





At Butte, Montana, recently by a combina- 
tion of sinking and raising, a system increas- 
ing in popularity, an average of 250 feet per 
month was sunk in hard granite. The usual 
rate of direct sinking at Butte is 100 ft. month- 
ly, timbering at the same time. At the Chief 
Consolidated mine at Tintic, Utah, a shaft 6 
by 15 feet in the clear was sunk 256.3 feet in a 
month. For 150 feet the formation was hard 
porphyry, the remainder limestone. This is 
considered to be much above any previous 
record. 





One of the minor directions [very minor, 
we would say] in which mechanical engineers 
can help the war is by collecting all their old 
cloth tracings or unused tracing cloth and 
sending it to Lieut. R. D. T. Jones, R. E,, 
Ministry of Munitions, Storey’s-gate, West- 
minster. The cloth when boiled, washed and 
sterilized makes excellent bandages, pillow 
cases, etc., for the wounded—things that are 
still badly needed. Engineers need have no 
fear that their designs will be copied, because 
all the tracings are handed to a responsible 
person to be treated—The Engineer, London. 





Oil Output of the World in 1915 totaled 
426,892,673 bbl., equal to 57,298,786 metric tons. 
The United States contributed 65.85% ; Russia, 
16.06% ; Mexico, 7.71%; Dutch East Indies, 
2.9%; Roumania, 2.82%; India, 1.73%; and 
Galacia, 0.98%. The 1915 yield was an in- 
crease of 7%. 





A special arrangement has been devised to 
give a more realistic effect when a gun is 
fired in the movies. A thin metallic cartridge 
is provided charged with air at a very high 
pressure and in front of this cartridge is 
inserted a certain quantity of talcum powder. 
The cartridge is punctured by pulling the 
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trigger, this releasing the air which drives 
out the talcum powder with a photographic 
effect much superior to any that can be se- 
cured from the smoke of ordinary powder. 
The instant of the “firing” of the gun is thus 
clearly indicated, which is often very essential 
to the action of the scene. 





A pump in the Butte & Zenith mine, Mon- 
tana, was under 275 ft. of water. It was of the 
duplex-sinker type and was in a horizontal po- 
sition. Compressed air was turned into the 
pipe-line, and the pump started almost imme- 
diately although it had been idle for 15 months. 
It ran until the water was lowered 65 ft, 
when trouble arose in the air-compressor. 
After the compressor had been repaired, the 
pump could not be started again, until super- 
intendent Gibson turned 100 lb. of pressure on 
the air-column, with the pressure released on 
the water-column, forcing the plunger back. 
The pump started again and was kept in con- 
tinuous operation until the shaft was un- 
watered. 





The dangerous gas CO (carbon monoxide) 
should not result from the explosion of a mod- 
ern high explosive. The results of blasting 
should be CO, (carbon dioxide) and H,O, pro- 
viding the explosive is properly compounded 
and detonated. It has been said that the car- 
bon contained in the paper wrappers of dyna- 
mite sometimes makes CO gas. As little as 
0.25% of CO in the air may affect a miner, 
while 7 or 8% of CO, (called ‘choke damp’) 
is necessary to cause distress. 





Ordinary socks are not worn by German sol- 
diers, it is stated. They use a square cloth 
somewhat larger than a large napkin, which 
can be wrapped around the foot in 30 different 
ways, according as it is desired to protect any 
particular portion blistered by long marches. 
This method of encasing the foot for the wear 
of heavy boots is well known to miners, many 
of whom prefer the square cloth to socks. 





Compressed air is employed by French sol- 
diers in the trenches for throwing bombs. 
Four men work with bicycle-pumps to make 
a high pressure of air, and the bomb is shot 
noiselessly from a piece of pipe improvised as 
a cannon. 
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The popularity of electric cooking seems 
to be extending, even the birds having adopted 
it. Edison Current Topics reports that recently 
two transmission line short circuits were 
caused by birds dropping snakes across the 
bored cables... The snakes were of course 
rapidly and thoroughly cooked. 











at) Fa 


8159 


1. The process of producing desiccated milk 
powder which comprises removing a portion of 
the water contents of the milk by evaporation, 
atomizing the condensed milk in a chamber, and 
surrounding the atomized condensed milk with 
an envelop of forcibly projected air. 

1,193,228. HIGH-PRESSURE GAS-LIGHTING 
SYSTEM. LINDSAY FILLAN Boyp, Hawks- 
burn, Victoria, Australia. 

1. In high pressure gas-lighting systems a 
gas supply pipe and a compressed air supply 
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LATEST U. S. PATENTS 


Full specifications and drawings of any pat- 
ent may be obtained by sending five cents (not 


stamps) to the Commissioner of Patents, 
Washington, D. C. 
AUGUST 1 
1,192,854. WET AIR-PUMP. OTTO C. Buss, 
Havre, France. 
1,192,855. ROTARY AIR-COMPRESSORS. Or- 
To C. Buss, Havre, France 


1,192,858. MACHINE FOR BLOWING POW- 
DERED POISON ON PLANTS.  PatTRIcK 
CALLAHAN, Stratford, Conn 

1,192,860. COUPLING FOR" GAS-HOSE. JoHNn 

CAREY, Brooklyn - 


i, 192, 949. SUCTION SWEEPER. 
SPANGLER, Canton, Ohio. 

1,192,960. FLUID- PRESSURE BRAKE. WaAL- 
TER V. TURNER, Edgewood, Pa. 

1,193,057. APPARATUS FOR FEEDING REG- 
ULATED QUANTITIES OF FINELY-DIVID- 
RR ft econ Wirt S. QUIGLEY, New 

ork, N. Y. 

1,193,064. FIRE- EXTINGUISHING SYSTEM 
AND APPARAT sue AtvA LEMAN REYNOLDS, 
Long Beach, Cal 

1,193,173. PROCESS FOR OBTAINING THE 
SOLIDS FROM LIQUIDS. Irvine S. Mkgr- 
RELL and OLIVER E. MERRELL, Syracuse, N. Y. 


JAMES 


pipe leading to separate passages in the body of 

a three-way cock, a junction between the inner 

ends of said passages, a screw for adjusting 

the size of the opening from the passage leading 
to the gas supply pipe, a third passage in the 
body of the three-way cock leading from the 

junction of the first mentioned passages, and a 

pipe leading from the last mentioned passage to 

a burner, substantially as described. 

1,193,274. APPARATUS FOR FREEING 
LUMP-STARCH FROM ADHERING DUST 
OR POWDER. ADOLPH . LENDERS, 
Cedar Rapids, Iowa. 


1,193.305. AIR-PURIFIER FOR LAUNDRY- 
DRYING MACHINES. WILtarD G. SLAGLE, 
Memphis, Tenn. 

1,193,318. PNEUMATIC TOOL. Ropert E. 
VELTUM, Eugene, Oreg. 

1,193,359. CONTINUOUSLY - OPERATING 


VACUUM-EVAPORATOR. Joao DO AMARAL 
CastTrRO, Sao Paulo, Brazil 


1,193,402. MILKING-MACHINE. Etmyr A. 
LAUGHLIN, Chicago, \ 
1,193.467. APPARATUS FOR COOLING 


HEATED AIR BY ELECTRIC 1 ipiatamc as 
ARTHUR L. MILLs, New York, 

1,193.475. PNEUMATIC BLOWING: - MA- 
CHINE. JosePpH J. SmitH, Cambridge, Mass. 


AUGUST 8 


1,193,524. ATOMIZER. TuHomas A, DE VIL- 
BISSs, Toledo, a 
1,193,594. PUM - Fe ciatoksien 


JAMES 
O’ConNoR, aa York, 
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1,193,609. PNEUMATIC FLUID-LIFT. James 
K. PuTNAM, Tulsa, la. 
ee AIR-MOTOR. MARYAN TROYANOSKI, 


ckfall, 


Conn. 


1,194,037. AIR - PROPELLER AND THE 
LIKE. Cari Kropp, Deuben, near Dresden, 


Germany. 
1,194,059. SAND-MOLDING MACHINE. W. 
C. Norcoss, Terre Haute, 


nar LIQUID-FUEL BURNER. WILLIAM 


WHITE 
> < 


and JAMES MCDONALD, New York 


1,194,108. WATER -_AGITATOR FOR_ ICE 
PLANTS. 


nati, Ohio. 












JEWEL BANGS WiLLIAMs, Cincin- 






































1,194,171. LIQUID - DISPENSING APPAR- 
ATUS. Coy E. HAMILtTon, Elkhart, Tex. 

1,194,188. DEVICE TO PREVENT SURGING 
IN CENTRIFUGAL COMPRESSORS. WAL- 
TER KIEgSsER, Charllotenburg, Germany. 

1,194,223. GAS - PURIFYING APPARATUS. 
HERBERT L. PEARCE, Nickleville, Pa. 


AUGUST 15 


1,194,346. FLUID - ACTUATED MOTOR. 
GEORGE AKANS, Atlanta, Ga. 

1,194,358. SPRAYING APPARATUS. RoBErRT 
E. Ceciu, Sewickley, and Horace EB. GRant, 
Pittsburgh, Pa. 
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Me nthe BARS. 


1,194, ‘o. Wal- 
TER Wilkinsburg, Pa 
1,194, 516. TOOOLIN G APPARATUS. 
E. ‘LEAV nd ALBERT D. LANB, Oakland, Cal 
1,194,520. PROCESS OF LAYING SHEET- 
LASS. Harry F. Lewis, Ford ty, 
1,194,527. VENTILATING SYSTEM FOR 
SCH OOMS. Epwarp M. McNamara, 
Chicago, Ill. 
1,194, 588. AIR-BRAKE. PERCY WARNER WIL- 


LIAMS, Ogden, Utah. 
1,194,687. MULTISTAGE COMPRESSOR. 
GEORGE WESTINGHOUSE, Pittsburgh, Pa. 
1,194,740. ATMOSPHERIC BURNER. Camp- 
BELL MURRAY HuNT#R, London, England. 
L194, 914. SIGNAL. FRANK W. Woon, 
or 


1,195,002. GLASS - BLOWING APPARATUS. 
WARREN D. Gumpp, Arnold, and FERNAND M. 
5 geaeamaaal and. GEorGE C. Desay, Springdale, 

a. 


New 
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1. A single burner provided with means for 
projecting gaseous and mixed fuel in the direc- 
tion of its axis and additional means for pro- 
jecting ignited gaseous and mixed fuel toward 
the first means above mentioned. 

1,195.467. AUTOMATIC AIR-BRAKE- COUP- 

LING DEVICE. Emit Sm&RN HANSEN and 
CHRISTIAN P. HANSEN, Anderson, Cal. 


1,195,478. ROCK - DRILL. MosEs 
Knapp, Oakland, Cal. 


1. In a rock drilling apparatus having a 
drilling engine of the hammer type constructed 
to apply percussional impulses of | igh frequency 
and in combination with a hammer and drill bit, 
a series of separate alined contiguous rods 
intermediate said hammer and said drill bit, a 
tube surrounding said rods and engaging said 
drill bit and and means for rotating said tube 
and drill bit without subjecting the rods to tor- 
sional strain. 


ARTHUR 








4195,78) 
WNFS,243 
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1,195,047. GAS-BURNER. CHARLES LUDLOW, 
res, Ohio, and JOHN KEowNn, Newport, 


y. 

1,195,103. AIR-BRAKE. Ray ScoageGin, Eu- 
gene, Oreg. 

1,195,148. PNEUMATIC WHEEL. WALTER 
THOMAS NEWMAN, Vancouver, British Colum- 
bia, Canada. 


AUGUST 22 
1,195,248. VACUUM MILK-CAN. St. VRAIN 
; LE Sieur, New Athens, IIl. 
1,195,278. STOVE-BLOWER. FRANK SHAD- 


LEY, Hebron, Ind. 


1,195,348. VACUUM-CARBURETER. WILLIAM 
JOHN EN Ear, Monte Vista, Colo. 


1,195,350. te DRILL. GerorGE H. GILMAN, 
Claremont, ; 

1,195,403. omamemeiein GAS AND AIR 
BURN ALEXANDER ScHaaP, New 
York, N. Y. 


1, 19%. 5738. MILK - RELEASING APPARATUS 
OR USE WITH MILKING-MACHINES. 
Rosen Bruce ForsytH, Christchurch, New 
ealand. 
1,195,588. AIR-CONTROL FOR AUTOMATIC 
MACHINERY. Avucust Kapow, Toledo, Ohio. 
1. The combination with a plurality of super- 
posed horizontally movable air valves, of a 
valve actuating device, means for causing a rel- 
ative movement between said valves and said 
valve actuating device, whereby said valves will 
be intermittently actuated as required, and 
means whereby the relation between said valves 
and said actuating device may be so adjusted 
that said valves will be actuated at will either 
simultaneously or: successively as ‘required. 
1,195.631. APPARATUS FOR INDICATING 
THE VOLUMETRIC FLOW OF A GAS. 
ERNEST E. WERNER, Indianapolis, Ind. 
1,195,661. VERTICAL -AIR - COMPRESSOR. 
KENNEDY DOUGAN, Minneapolis, Minn. 
1,195,667. ATR AND GAS VALVE. Eumemr F. 
FIsHER, Springfield, Mass. 
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1,195,691. METHOD OF AND APPARATUS 
FOR COMPRESSING ELASTIC FLUID. 
JOHN A. LAFORE, Ardmore, Pa. 

1. The method of compressing gas, vapor or 
elastic fluid, which consists in producing a suc- 
cession of masses of elastic fluid diminishing 
in velocity and increasing in pressure, and en- 
trapping between and carrying with said masses 
of elastic fluid masses of gas, vapor or elastic 


fluid. 

1.195.716. PNEUMATIC - DESPATCH - TUBE 
CARRIER. ALBERT W. PEARSALL, Lowell, 
Mass. 

1,195,781. METHOD OF CHANNELING AND 


SEVERING BY BLASTING. TERE A. CLARK, 
Chicago, Ill. 





‘4,195,983 
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1,196,275.. AIR-CIRCULATING DEVICE. Eb- 
WIN P.: PHELPS, Wilmette, Ill. 

1,196,362. SAND-BLAST APPARATUS. Fos- 
TER J. HuuLL, Hagerstown, Md. 

1,196,368. AIR-VALVE CONTROL. WILLARD 


A. Kitts, Jr., New York, N. Y. 


1. The method of controlling the speed of an 
engine driving a plus or minus pressure creating 
device, consisting in withdrawing a portion of 
the pressure created from. the main body thereof 
and varying the withdrawn pressure by allow- 
ing a regulated communication of the same with 
the atmosphere, and utilizing said pressure as 
varied to determine the speed of the pressure 
creating device. 
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The method of channeling and severing mater- 
ial which consists in forming a plurality of 
holes along the contour of the object to be sev- 
ered to limit the cleavage, forming additional 
holes intermediate to said aforementioned holes 
to direct the cleavage and exerting an expansive 
force in said additional holes to sever the object. 


1,195,864. SELF-CHARGING SIPHON. WIL- 
LIAM P. Starr, Philadelphia, Pa. 

1,195,883. LEAK-ALARM FOR PNEUMATIC 
TIRES. GEORGE W. WELLS, Amesbury, Mass. 
AUGUST 29 
1,195,983. AIR-STRAINER, CLYDE C. FARMER, 

Chicago, Ill. 
1,195,995-1,196,001. MILKING - MACHINE 
MEREDITH LEITCH, Poughkeepsie, N. Y. 
1,196,011. ROCK-DRILL. NIEts C. MICKEL- 


SON. Denver, Colo. 
1,196,041-2 ROCK - DRILLING TO 
WILLIAM A. SMITH, Denver, 
1,196,052. ROTATING MEANS FOR DRILLS. 
DANIEL S. WauGH, Denver, Colo. 
1,196,055. ATR- COMPRESSOR. HENRY HER- 
MAN WESTINGHOUSE, New York, i 
1,196.208. ANIMAL- EXTERMINATOR. Irv- 
ING D,. CHARLTON and WILLIAM T. SHaw, 
Pullman, Wash. 


1,196,437-40. METHOD OF CONDITIONING 
PAPER PREPARATORY TO PRINTING 
— JAMES E. Doy.ue, Cleveland, 

10. 


196,518. PNEUMATIC PLAYER - 
JAMES P. CAULFIELD, Baltimore, Md. 
,196.539. AIR-PURIFIER. Epwarp I. Go.Lp- 
BERG, New York, N. Y. 

196.578. VACUUM SEALING - 
FOR CONTAINERS. 
Mount Vernon, N. Y. 


— 


PIANO. 


— 


_ 


MACHINE 
Horatio N. NORTON, 


1.196.635. UTILIZATION OF COMPRESSED 

AIR FOR MOTIVE-POWER PURPOSES. 
BENJAMIN ANGWIN, Camborne, Cornwall, 
England. 


1. The combination with an air-main having 
a heating chamber, of an oil vaporizer arranged 
within said chamber, a shield arranged in front 
of said vaporizer for directing the incoming air 
around the same, and an oil vapor burner receiv- 
ing fuel through said vaporizer and the flame 
from which is adapted to heat said vaporizer. 
1,196,664. HUMIDIFYING MEANS. FRANK B. 

ComINs, Sharon, Mass. 


1,196.691. MEANS FOR DISTRIBUTING 
LIQUIDS. BLAKE F. Hopkins, San Fran- 


cisco, Cal. 








